The Borderline Personality Features Scale for Children (BPFS-C) was recently shortened using item response theory to an 11-item version that is optimal for use in epidemiological studies and repeated assessment over time. Only 1 study has examined invariance of the BPFS-C-11 items across gender and no study has done so over time. The present study employed a longitudinal design to address this gap by evaluating measurement invariance across gender and over time during the transition into adulthood in a diverse community-based sample of 755 adolescents (56% female). Results indicated measurement variance for items measuring personal relationships and impulsivity/recklessness, with females having a greater probability of endorsing items regarding relationship instability and males more likely to endorse impulsivity, despite an equal position on the latent trait. Overall, there was partial measurement invariance of a single dimension of borderline features between males and females and full longitudinal invariance of this factor through the transition into young adulthood. The current findings provide empirical evidence supporting the reliability of BPFS-C-11 scores as a measure of borderline pathology (BP) during late adolescence and early adulthood.
about mental disorders in youth is based on downward extensions of research conducted among adults (Rutter, 2008) , which is especially true for borderline pathology (BP; Sharp & Tackett, 2014) .
There are only three DSM-IV (BPD criterion were unchanged in DSM-5 Section II) based self-report measures of BP developed specifically for youth: the Personality Assessment Inventory for Adolescents Borderline Scale (PAI-A-BOR; Morey, 2007) , the Borderline Personality Features Scale for Children (BPFS-C; Crick, Murray-Close, & Woods, 2005) , and the 11-item version of the BPFS-C (BPFS-C-11; Sharp, Steinberg, Temple, & Newlin, 2014) . The BPFS-C-11 was developed using item response theory analyses and has been validated in two separate samples showing good criterion validity of test score interpretations, internal consistency, and test-retest reliability of scores (Fossati, Sharp, Borroni, & Somma, 2016; . However, the potential of the BPFS-C-11 as a brief measure for repeated assessments to track symptom change at the population level or through intervention remains unclear. Measurement invariance is a method for evaluating whether a test functions in the same way across varied conditions when they are irrelevant to the underlying attribute (Millsap, 2011) . Determining invariance across conditions ensures that when differences are found in test performance, these result from true differences on the attribute being measured and not as a function of measurement bias. It also can shed light on whether BP presents in a consistent way over time and across gender more generally. By doing so, the issue of whether heterotypic continuity exists for BP can be evaluated.
Although previous studies conducted in early to midadolescence have found longitudinal invariance of measures of BP (Haltigan & Vaillancourt, 2016; Wright, Zalewski, Hallquist, Hipwell, & Stepp, 2016) , no studies have evaluated this for DSM-based measures of BP in the transition from adolescence to young adulthood, specifically, and no study has tested longitudinal measurement invariance of the BPFS-C-11. This is significant given that certain features of BPD mirror typical maturational changes through adolescence including emotion regulation and social cognition (Blakemore, 2008) . Therefore, it is necessary to determine the utility of measures through this transition. Moreover, few studies have evaluated invariance across gender in youth. Among adults, it has been found that it may be easier for males to endorse anger and impulsivity (Aggen, Neale, Røysamb, Reichborn-Kjennerud, & Kendler, 2009; Sharp, Michonski et al., 2014) and that females more easily endorse self-harm and suicidality (Hoertel, Peyre, Wall, Limosin, & Blanco, 2014) and affective instability (Aggen et al., 2009 ). The single study that examined gender invariance of the BPFS-C-11 in adolescents found invariance of scores on the BPFS-C-11 in adolescents age 14 -20 (Fossati et al., 2016) . However, using the full BPFS-C, Haltigan and Vaillancourt (2016) found that during early adolescence, females were more likely to endorse items of interpersonal and intrapersonal dysfunction, despite level on the latent trait; and items related to affective instability and impulsivity were variant across males and females.
To this end, the aim of the current study was to evaluate measurement invariance of BPFS-C-11 scores in a large community-based sample of adolescents. Specifically, we were interested in evaluating longitudinal measurement invariance from late adolescence into young adulthood (ages 16 -19) as well as measurement invariance across gender. We expected to find partial measurement invariance across genders for items focusing on impulsivity and relationship functioning, given that the BPFS-C-11 does not include any items evaluating self-harm and suicidality. While one previous study conducted in early to midadolescence found longitudinal invariance of a youth measure of BP (Haltigan & Vaillancourt, 2016) , we expected to find partial longitudinal invariance because the transition into young adulthood is a significant developmental transition marked by change in environment (i.e., out of high school), change in peer and family relationships, and identity development (Blakemore & Mills, 2014) .
Method
Participants were 781 adolescents who participated in an ongoing longitudinal study (Temple, Shorey, Tortolero, Wolfe, & Stuart, 2013) . Adolescents were recruited from seven public schools. Study recruitment and assessment occurred during school hours in classes with mandated attendance when participants were in the ninth or tenth grade. Assessment continued annually for 4 years. All students present in the selected classes were eligible to participate and there was a response rate of 62%. At the time of recruitment, the sample had a mean age of 15.84 years (SD ϭ .68 The current study was approved by the appropriate institutional review board. Recruitment occurred during regular school hours. Research staff presented the study to students and answered any questions, and take-home packets with study information and parental consent forms were sent home with students. Students who returned with parental consent provided assent and completed assessments during school hours. Participants were compensated with $10 (Years 1-3) and $20 (Year 4) gift cards for participating.
The Borderline Personality Feature Scale for Children-11 (BPFS-C-11; is an 11-item measure of borderline personality features for children 9-to 18-years-old. The BPFS-C-11 includes indicators of BP such as affective instability, identity problems, and negative relationships. Items responses are on a 5-point Likert scale ranging from not true at all to always true. Studies have demonstrated construct validity of BPFS-C-11 test score interpretations via positive relations with other measures of BPD and positive relations with measures of correlates of BPD including emotion dysregulation (Sharp, Stein-berg et al., 2014) . In the current sample, Cronbach's alpha was .86, .85, .86, and .90 in Years 1-4, respectively.
Item level distributions were examined for normality and it was found that distributions of items were within the normal range (skewness range: |0.08|-|1.23|; kurtosis range: |0.08|-|1.17|). Thus, we used maximum likelihood (ML) estimation to account for missing data. Table 1 lists the items and levels of endorsement within the full sample and within each gender separately. Fit of each model was examined using multiple fit indices (Kline, 2011) . Specifically, the root mean square error of approximation (RM-SEA) was examined, with values of less than .08 indicating reasonable fit and values above .10 suggesting poor fit (Browne & Cudeck, 1993) . Second, the comparative fit index (CFI; Bentler, 1990) was also used, with values between 0.95 and 1.00 indicating excellent fit and values between .90 and .95 indicating acceptable fit (Hu & Bentler, 1999) . Third, the standardized root-mean-square residual (SRMR) was evaluated, with values less than .08 indicating acceptable fit (Hu & Bentler, 1999) .
First, measurement invariance was examined across gender at each year of the study, taking the form of a hierarchical set of multigroup CFAs, in which each subsequent model imposed additional constraints of equality across gender. The baseline model tested configural invariance to test whether the factor structure of BP scores was the same for boys and girls. Next, metric invariance was tested to evaluate whether the magnitude of factor loadings were equal across gender. Finally, scalar invariance was tested to evaluate whether item intercepts were equal across gender. Based on gender invariance results, longitudinal invariance was examined in the full sample (if full gender invariance was demonstrated) and/or within each gender separately (if full invariance was not found). To test longitudinal invariance, a hierarchical set of models with increasing levels of equality constraints over time within persons were evaluated. Configural invariance was first tested to determine whether the same factor and pattern of factor loadings existed over time. Next, metric invariance was tested to determine whether factor loadings were equal over time. Finally, scalar invariance was tested to examine whether intercepts were equal over time. When necessary, empirically and theoretically warranted modifications were evaluated and employed iteratively to improve model fit (Steenkamp & Baumgartner, 2000) , which is common in cases of constraining several model parameters.
The 2 difference test was employed to assess differences in model fit. A nonsignificant difference in model comparison indicating model invariance for the more constrained model (Anderson & Gerbing, 1988) . Considering 2 difference tests are susceptible to similar problems as the 2 , including sample size dependency (Kline, 2011) , additional fit indices were used to evaluate difference in model fit. Specifically, CFI change of less than 0.010 and RMSEA change of less than 0.015 (Chen, 2007) provided statistical evidence for invariance between the less constrained and more constrained model; for instances wherein a discrepancy for invariance was observed across evaluative statistics, CFI change and RMSEA change were considered more accurate tests for model comparison and used as primary indicators of invariance.
Results
A one-factor model at baseline yielded good model fit, 2 7) with an average standardized loading of .59 across all items. Gender invariance of BPFS-C-11 scores were conducted (see Table 2 ) to determine whether longitudinal invariance analyses should be conducted for each gender separately or within the full sample. At each of the four years, the single factor structure of the BPFS-C-11 demonstrated configural invariance across genders. Next, metric invariance was demonstrated across genders.
The model of scalar invariance at each year fit significantly worse than the metric invariance model. Modification indices were examined separately at each year and were tested one-by-one until the resulting partial scalar model did not fit significantly worse than the metric model. Overall and relative fit for each of these models are presented in Table 2 along with brief item content for each item that was freed. Modification indices for analyses across all years showed that Item 20 (Lots of times, my friends and I are really mean to each other) was the source of misfit and should be allowed to vary across genders. Item intercepts that were freed differed across the 4 years-in Year 1, four items were freed; in Note. BPFS-C ϭ Borderline Personality Features Scale for Children. Item content is abbreviated for the purpose of space; full item content is available from the corresponding author by request. Numbers in parentheses are the item numbers corresponding to the full 24-item BPFS-C and is how they are referred to in the article. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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Year 2, five items were freed; in Year 3, four items were freed; in Year 4, three items were freed. Items 11 and 5 were freed across all 4 years and Items 2, 6, and 8 were each freed at two different years. Thus, the BPFS-C-11 structure demonstrated partial measurement invariance after freeing five of the 11 item intercepts that were largely related to relationship functioning and impulsivity as hypothesized.
Considering that so few items demonstrated measurement invariance, and those that did differed across years, we concluded that it would be appropriate to evaluate longitudinal invariance for girls and boys separately. Indeed, to examine them as one group would introduce unnecessary bias into the findings (Vandenberg & Lance, 2000) . Results of longitudinal invariance, separated by gender, are displayed in Table 3 . Among females, the single factor structure demonstrated configural invariance over time. Next, the factor structure demonstrated metric invariance at the item level. When evaluating scalar invariance of BPFS-C-11 items, results of the 2 difference tests were significant; however, change in CFI and RMSEA were below stated cut points. Given the limitations of 2 in a sample size as large as the current sample, we concluded that scores demonstrated scalar invariance over time. Thus, the BPFS-C-11 structure demonstrated full measurement invariance over time among females. Among males, the single factor structure of the BPFS-C-11 demonstrated configural, metric, and scalar invariance of the items across time. Thus, the BPFS-C-11 structure demonstrated full measurement invariance over time among males. Lastly, findings were replicated in the full sample because despite partial measurement invariance across gender, we concluded that examining measurement invariance within the full sample may provide clinically useful data that could be used to support extant findings of the BPFS-C-11 observed over time. Specifically, the single factor structure demonstrated configural, metric, and scalar invariance over time. Similar to the longitudinal invariance models tested among females, analyses of scalar invariance in the full sample yielded a significant 2 difference test; however, change in CFI and RMSEA were below stated cut points, and was therefore concluded to indicate full scalar invariance.
Discussion
The objective of the current study was to examine the invariance of the BPFS-C-11 across gender and over time from late adolescence to young adulthood in a community sample. Results demonstrated partial invariance across genders at each time point and Note. BPFS-C ϭ Borderline Personality Features Scale for Children; df ϭ degrees of freedom; CFI ϭ comparative fit index; RMSEA ϭ root mean square error of approximation; SRMR ϭ standardized root-mean-square residual; ⌬CFI ϭ change in comparative fit index from the less restrictive model (change statistics reported for both Models 3a, 3b, 3c, 3d, 3e are compared with Model 2); ⌬RMSEA ϭ change in root mean square error of approximation from the less restrictive model (change statistics reported for both Models 3a, 3b, 3c, 3d, 3e are compared with Model 2); ⌬ 2 ϭ change in 2 from previous model the less restrictive model (change statistics reported for both Models 3a, 3b, 3c, 3d, 3e are compared with Model 2); ⌬df ϭ change in degrees of freedom from previous model the less restrictive model (change statistics reported for both Models 3a, 3b, 3c, 3d, 3e are compared with Model 2). This document is copyrighted by the American Psychological Association or one of its allied publishers.
full longitudinal invariance. The current findings add to a growing body of evidence for the reliability of BPFS-C-11 scores. Further, in support of the construct validity of measurement of BP in adolescence, the current study suggests that BP, as operationalized with the BPFS-C-11 retains its internal structure through late adolescence. We can conclude that the BPFS-C-11 can be used to compare levels of BPD features across this developmental phase; however, examinations of mean differences between genders should be tempered by knowledge of differential likelihood of endorsement of items relating to relationships and impulsivity despite levels of underlying BP. As hypothesized, instability in relationships were more likely to be endorsed by females regardless of levels of BP whereas items relating to impulsivity were more likely to be endorsed by males. Interestingly, males were more likely to endorse an item relating to interpersonal aggression (Lots of times, my friends and I are really mean to each other) than females with the same underlying level of BP. The pattern of items that demonstrated variance across genders was largely consistent across the four years of the current study. These findings are in line with research of gender differences in impulsivity (Cross, Copping, & Campbell, 2011) and relationship processes (Rose & Rudolph, 2006) . Implications of these findings are important for assessing BP and suggest that measurement bias may have, in part, contributed to gender differences observed in the literature.
The value of evaluating longitudinal measurement invariance is twofold. First, demonstrated measurement invariance over time provides robust evidence to support that mean changes in some construct over time are due to actual changes in an individual's level of a latent construct rather than an artifact of the measurement tool (Millsap, 2011) . Second, it provides information about whether the construct can be measured in the same way at different ages. Previous research has found invariance of an adult measure of BP: The International Personality Disorders Examination in a high-risk sample of girls between the ages of 14 -17 (Wright et al., 2016) and the full BPFS-C-24 has demonstrated partial measurement variance across early adolescence (Haltigan & Vaillancourt, 2016) . Therefore, these studies largely support the prospective use of the IPDE and BPFS-C-24 in evaluating BP. Based on the present evidence, the BPFS-C-11 can now similarly be used to evaluate change in BP as adolescents age into adulthood. Together, this research is important against the background of research finding that levels of borderline features increase until midadolescence and then level out through adulthood (Wright et al., 2016) . The current study (alongside other invariance studies) suggests that these trajectories are reflective of true (mean level) changes pointing to possible homotopic continuity of DSM-based borderline symptoms through adolescence.
The current study has several limitations. First, it was found that adolescents with missing data on various years tended to be male, older, and report lower BPFS-C-11 scores. Altogether, given some suggestions of response bias, these findings must be interpreted with caution and further replication is necessary. Second, the way we conceptualized BP in the current study was based on DSM-IV and DSM-5 Section II formulations. Taking a maladaptive trait perspective in examining invariance beyond the confines of a single PD is an important avenue for future research. Third, the BPFS-C-11 does not include any items evaluating self-harm or suicidality. This is a limitation of this measure given the centrality of self-harm and suicidal behaviors and ideation in the presentation of BP (Soloff, Lis, Kelly, Cornelius, & Ulrich, 1994) . Finally, the findings of the current study do not overlap completely with other studies of gender invariance for the measurement of borderline features in adolescence. Specifically, one study found gender invariance of BPFS-C-11 scores among community adolescents in Italy. However, the authors did note that a model in which equality of factor loadings and thresholds across genders were relaxed fit the data significantly better, fit was not markedly different, which is why gender invariance was concluded (Fossati et al., 2016) . It is possible that cultural or language differences contributed to these differences; however, findings must be replicated.
Despite limitations, these findings offer important considerations for the assessment of BP in youth. Based on results, it is advisable that clinicians and scientists should consider gender bias present in certain items related to BP. Additional work may also investigate whether modeling the invariance of items showing Note. BPFS-C ϭ Borderline Personality Features Scale for Children; df ϭ degrees of freedom; CFI ϭ comparative fit index; RMSEA ϭ root mean square error of approximation; SRMR ϭ standardized root-meansquare residual; ⌬CFI ϭ change in comparative fit index from previous model; ⌬RMSEA ϭ change in root mean square error of approximation from previous model; ⌬ 2 ϭ change in 2 from previous model; ⌬df ϭ change in degrees of freedom from previous model. This document is copyrighted by the American Psychological Association or one of its allied publishers.
gender bias may increase reliability of the borderline diagnosis across time. Considering that much of the work using the BPFS-C-11 has included males and females together, future work should include separate recommendations (e.g., clinical cutoffs) for each gender. Altogether, the current study extends previous work on the BPFS-C-11 by providing evidence for psychometric properties. Additionally, the current study adds to existing support of the validity of the measurement of borderline construct in adolescence.
